HUCKYCTBA M1 HOBHHH O] CBETOT

BOCIIOCTABYBAILE HA
IMMAPAOKCOHA3HATA 1
APHJIECTEPA3HATA AKTUBHOCT

HA IAPAOKCOHA3A 1 (IOH1) BO
3ABUCHOCT O/ 55 (L/M) B 192 (Q/R)JHK
MOJIMMOP®HU3AM KAJ BO3PACHUTE
JIMIIA CO TAYHOB CHHJIPOM

ITasen CUKOPAY,
Banoa PEITUCKA®,
Mapua ITYCTPOBA?,
Jlykau XAJTYAK®

WHcTUTYT 32 METUIIMHCKA OHOJIOTH]a, TCHETHKA
W KIMHUYKA TeHeTuKa, MeAUIMHCKN (haKyaTeT
KomeHcku yHUBEp3UTET,

Bparucnasa, Perry6imka CrioBauka’,
KiuHuuka MMyHOJIOTH]ja U aJieprojioruja,
IIporpama 3a JlayHoB cuaapoM; CiaoBauku
MEIUIMHCKN YHUBEP3UTET,

Bpatuciaga, Perry6rmika CroBauka’,
WHCcTuTYT 32 MEAWIIMHCKA OHOJIOTH]a,
OnoxeMuja U KIMHUYKA Onoxemuja ,
MenumuackH hakynrer

KomeHcku yHUBEp3UTET,

Bpatucnaga, Pery6ruka CroBauka®

IMpumeno: 12. 10. 2009
[pucdareno: 30. 12. 2009
UDK: 616-056.7:575.224.232.3

Pezume

XyMaHHOT cepyM TapaokcoHasza 1 e Kanuuym
3aBHCHA ecTepas3a Koj Impumnara BO JHIIONPOTEH-
uu co Bucoka rycrura (HDL). Toj ja maxubmpa
JIJIJT mepokcunanmja U Xuapoju3ara Ha OKCH-
natuBHUTE Gopmu of ocdaromunuan U 3atoa
3HAYUTEIHO BIIMjaec Ha Pa3BOjOT Ha aTePOCKIeC-
po3ara. llenTa Ha cTynujara Oerie 1a ce UCTpa-
KM TMapaoKCHHa3HaTa M apuiecTepa3Hara
aktuBHOCT Ha [IOH 1 kaj Bo3pacHuTe numa co
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Abstract

Human serum paraoxonase 1 is a calcium-

dependent esterase located on high de
lipoproteins  (HDL). It inhibits LDL
peroxidation and hydrolysis of oxide forms
phospholipides and therefore significal
affects the development of ateroscletosis.
aim of this study was to establish

paraoxonase and arylesterase activity of P
in adult people with Down syndrome(DS).
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HaynoB cunapom (JIC). Bospachute muna co
JC (10 maxu u 10 xenn, Ha Bo3pact ox 16 1o
37 roguHM) y4ecTByBaa BO HCTPaXKyBambeTO U
Oea cropezieHn co koHTposHa rpyna (10 maxu
n 10 sxenn Ha Bo3pacT ox 17 mo 45 roxuum).
beme ucrpaxysan 55 (L/M) u 192 (Q/R)IHK
nonmumop¢uszam (co merog PCR-RFLP)u napa-
OKCOHa3HaTa U apuiecTepa3HaTa akKTUBHOCT Kaj
CEeKOj TMalueHTt. Pesynrarure mokaxkaa pemyk-
mrja Ha [IOH1 aktuBHOCTa Kaj ouuata co JAC
IITO € CIIPOTHBHO OJ Pa3BOjOT HA aTEPOCKIIEPO-
3ata kaj JIC. 3aToa MOXke Ja ce 3aKiIydd neKa
[IOH1 Hema OupeKTHO BIWjaHWE HA HaMallyBa-
BE Ha IpeBaJICHIMjaTa Ha aTepoCKiIepo3aTa Kaj
mumara co J1C.

Boegeo

XymanuoT cepyM mapaokconaza 1 (ITIOHL; EILJ
3.1.8.1)e kanuym 3aBUCHa ecTepas3a Koj MpH-
nara Ha JIMIONPOTEMHH CO BUCOKA TyCTHHA
(HDL) (1). Taa xumponu3upa ¥ HHAKTHBHpA
MHOTy opraHodocdaru (OP) kako mro ce ma-
PAOKCOH, HHCEKTUIMANTE MApaTHOH U XJIOPIH-
pudoc, ¥ HEPBHUTE TAaCOBH CAMOH W CapHH.
JlakToHa3aTa MOXe Ja TH XUAPOJIH3HUpA AUXH-
JPOKYMapuHOT, XOMOIIMCTEHHJIAKTAT U JPYTH
nakrtatu. Baxen epext Ha [IOH1 e naxnOumm-
jata wa JIJIJT nepokcumanujaTta ¥ XUApOJIn3aTa
Ha oKcuAaTuBHHUTE popMu Ha Pochomunuanre.
3aroa, [IOH1 3naunTenHO BIHMjae Bp3 pa3BojoT
Ha aTrepockieposara (2). AHTHarepOreHeTCKHOT
epexT Oemie MOTBpIEH OJf CTpaHa HA MHOTY
SMUTEHETCKH, TCHETCKU U OMOXEMHUCKH CTY[IHH,
KOM Bp3 OCHOBA Ha EKCIICPUMEHTH CO TIIyBIH
3a0enexane Jieka Hema mpucyctBo Ha [TOH1
T'€HOT, JIeKa TOPECIIOMEHATUTE 3AIUTHTHH BIIUja-
HHUja ce coctojar on MoxHocTa Ha [IOH1 na ja
HaMaJ i OKCHIAaTHBHATa Momu(HKaIija Ha JIH-
MOMPOTEUHCKUTE YeCTHIKH (1-3).

ITOH1 renot nonmpan Ha 7921.3 (29 370 bp),

MMa JOMWHAHTHA EKCIIPecHja BO KIETKHUTE Ha
upauoT aApoO6. Jee ommtu CHIT monmumopgus-
MH Bo KojoHuTe Ha 55-Leu/Met (L/M)u 192-
QIn/Arg (Q/R)Oune neTekTHpaHu BO KOAMpAU-
kuoT pernon Ha [IOH1 renot (3). AMuHOKHCE-
JMHCKaTa CYyNCTUTyLHja Ha mo3uuuja 192 pe-
3yATHpa cO TojaBa Ha aBe u3zodopmu, Q u R,
KOW C€ pa3lINKyBaaT BO HUBHHUTE XHUIPOJIUTHY-
ku aktuBHOocTH KOH OII okconwm, In vitro, R
n3opopMaTa TH XHAPOIM3UPA IMAPAOKCOHHUTE

Adults with DS (10 men and 10 women age
to 37 years) participated and were compart
acontrol group (10 men and 10 women
ranging from 17 to 45 years). The 55(L/M) i
192(Q/R) DNA polymorphism (PCRFLP
method) and paraoxonase and arylest
activity was investigated in every patient.
results showed the reduction of PON1 act
in people with DS, in contrast to the decrei
development of atherosclerosis in DS. There-
fore it canbe concluded, that PON1 does
have alirect effect on the lower prevalence
atherosclerosis in people with DS.

Introduction

Human serum paraoxonase 1 (PON1Z,;
3.1.8.1) is a calciundependent esterase loce
on high density lipoproteins (HDL) (1).
hydrolyses and inactivates many organo-
phosphates (OP) such as paraoxon,
insecticides parathion and chlorpyrifos, and
nerve gases soman and sarin. It act
a lactonase, being able to hydrolyse dihydro-
cumarin, homocysteinthiolactone and o
lactones. An important effect of PONL1 is tl
inhibition of LDL peroxidation and hydrolys
of oxide forms of phospholipides. Therefc
PONL1 significantly affects the developmen
aterosclerosis (2). Its antiatherogenetic e
was confirmed by many epigenetic, geaetnc
biochemic studies based on experiments
knockout mice lacking PON1 which suppo
that the protective influence mentioned ak
consists of PON1 ability to decrease oxide
modification of lipoprotein particles (1-3).
PON1 gene, located on 7q21.3 @3 bp), i
predominantly expresed in hepatic cells. -
common SNP polymorphisms in codons 55-
Leu/Met (L/M) and 192In/Arg (Q/R) hav
been detected in the coding region of the P
gene (3). Amino acid substitution at posi
192 results in twasoforms, Q and R, whic
differ in their hydrolytic activity toward C
oxons. In vitro, the R isoform hydrolys:
paraoxon (paraoxonase activity) more rag
than the Q isoform. The R and Q isofo
hydrolyse phenylacetate (a ,nhonpolymorpl
substrate) at about the same rate PONI1

104

JOURNAL OF SPECIAL EDUCATION AND REHABILITATION @0111(1-2): 103-113



HUCKYCTBA M1 HOBHHH O] CBETOT

(mapaokcoHa3HaTa aKTHMBHOCT) C€ OJIBUBA MHO-
ry mo0p3o0 3a pasnuka og Q uzodopmara. Ru Q
n30()OpMUTE TO XUAPOJIU3MpaaT (eHUIaneTa-
ToT (,HemomuMopdeH”) co ucTa (PppeKBeHIHja
(4).TIOH1 axTUBHOCTA 3HAYMTEIHO € 3aCErHaTa
O/l MHAMBUIYaJTHUOT TEHOTHIT 32 CIIOMEHATHOT
KOIUpAuyKd PErHOH Ha MOJIMMOP(U3MH  CO
aKTHBHA JICTIPECHja CO CIETHHOT pPerocie]
RR>QR>QQHa no3unuja 192u LL>LM>MM
Ha mo3uiyja 55 Ha MOMUNENTUAHUOT CUHIIHP
).

JIunara co Jaynos cunapom (JIC) ce umuu me-
Ka ce ,3alITUTCHU" OJ pa3BUBAaKEC Ha arepo-
ckieposa. M mokpaj 3roeMyBameTo Ha OKCHIa-
THBHHOT CTpeC, HEe OWie MPOHAjACHU pPa3IUKH
Bo mapameTpute Ha JIJIJI okcupanujara nomery
cyojexture co JIC m xonTposnnata rpyma (6).
WutepecHo e feka, MPUYHHNUTE 33 CMPT M T1aTo-
JIONIKHUTE UCTpaxyBame Kaj J|C He mokaxyBaar
3roJieMeHa (peKBEHIIMja Ha KapAUOBaCKYJIapHU
3abonyBama (7). Bo cipoTuBHO, MMaMe Hama-
JieH Opoj Ha KOPOHAPHO apTEePUCKH 3200 TyBama
kaj Bo3pacHute Jimna co JC, u peTko oBue ma-
IUCHTH yMHpaaT OJf AaTCPOCKICPO3HH KOM-
rukanuu. Hacranature npoMenn 6ea mojiecHU
BO OJJHOC Ha KOHTpOJIHATa Tpyla Ha HCTa BO3-
pact (9).

Ilenta Ha oBaa cryauja Oelie aa ce OApeId
MapaoKcoHa3HaTa W apuiecTepa3HaTa aKTHB-
Hoct Ha [TOH1 Bo 3aBucHoct ox 55(L/M) n 192
(Q/R) JHK monuMophu3MOT Kaj BO3pACHUTE
mutia co JIC, m HuBHA criopenda co KOHTPOJTHA-
Ta Tpyna W3eJHa4YeHa M0 BO3PAcT M CO Toa Ja
yKake Ha pa3lIMyHU MHCJICHA 33 eKCIpecujaTa
Ha [IOH1 reHoT 1 HaMajIeHOTO MUPEHE Ha KO-
poHapHa Oonect kaj cyojekture co JJC. Bropa-
Ta 1eJ € J]a ce MOTBpAH iN VItro BiujaHuero Ha
JHK momumophu3MOT Bp3 aKTUBHOCTA Ha
ITOH1.

Mamepujanu u memoou

[IpumepounTe Ha BKyNHATa KOJNWYMHA HAa KPB
(2,5 ml) u ma cepymor (1 ml) 6ea nobuenu ox
ManueHTuTe co /layHoOB CHHIPOM O] KIWHHUY-
kara kanuenapuja Ha C3VY Bo bparucnasa. ['py-
nata Ha jguna co JC ce cocroeme ox Maxku
(n=10) u xenu (N=10)Ha Bo3pact ox 16 mo 37
roauinHa Bo3pact. Konrponnara rpyna (10 ma-
k1 1 10 xeHn) TIIaBHO Ce COCTOCIIE OJ] HUBHH-
Te Opaka M cecTpH Ko Oea MmpuOIMKHO Ha UCTa

activity is therefore significantly affected
individual genotype for mentioned cod
region polymorphisms with activity depress
in order RR>QR>QQ at position 192 ¢
LL>LM>MM at position 55 of the polypeptic
chain (5).

People with Down syndrome (DS) appear ti
.protected® from the development
atherosclerosis. Despite the proven increa:
oxidative stress, no differences were foun
parameters of LDL oxidation between subj
with DS and control indiduals (6)
Interestingly, mortality causes and patholoc
findings in DS show no increased frequenc
cardiovascular diseases (7). In contradgwa
prevalence of coronary artery disease is us
observed in adult subjects with DS, and tl
patieits rarely die due to atheroscler
complications (8). Even though the coror
arteries are not completely free of athero-
sclerosis, the alterations were milder thai
control subjects of the same age (9).

The aim of this study was to determine
paraoxonase and arylesterase PONL1 activi
dependance on 55(L/M) and 192 (Q/R) D
polymorphism in adult subjects with L[
compared with a control group of the same
and thereby contribute to the elucidation
different opinions on PON1 gene expiiess
and the decreased prevalence of corc
disease in DS subjecfhe second goal was
confirm in vitro the influence of DNy
polymorphism on PONL1 activity.

Materials and methods

All (whole) blood (2.5 ml) and serum (1 r
samples were obtained from patients f
Down syndrome program clinical office SZ
Bratislava. The group with DS consisted of 1
(n=10) and women (n=10) aged 16 to 37.
control group (10 men and 10 wom
primarily consisted of their siblings

approximately the same age. Acquired san
were stoed in optimal conditions until ne
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Bo3pact. [Ipumenure mpumeporm Oea CKiIaau-
paHH BO ONTHUMAalHH YCJIOBH C€ [0 HHBHATa
cnenna npumena (2,5v1 EDTA kpB Ha -25°Cu
KpBHHOT cepyMm Ha -80°C).

JAHK 6eme m3onmpaHa oa cUTE MPUMEPOIH Ha
KpB co momour Ha QiagenTHK mini kit. [TOH1
noauMop¢puU3MOT Oelle AeTEpMUHHUPAH €O MO-
JAMMepa3Ha BEpIDKHA peakifja M aHaiu3a Ha
JOJDKUHCKH MONMMOp(H3aM Ha PEeCTPHKIUCKU
¢parmentn (PCR-RFLP) PCR ycnoBute Oea
2,5 pleguaumu THK, 0,5 pMox cekoj moHOp
(BioTez Berlin-Buch GmbH) (3, 11y 12,5 u
GoTaq Green Master Mix (Promege)apxu
2x Green GoTageakmucku nydep (pH 8,5)
400 uMox cexkoja ANTP u 3 mM MgClh, co
BKyneH peaktuBeH BoaymeHn on 25 pl. PCF
npoayktute Oea gurectupand  co  Alwl
(192Q/R) u Nlalll (55L/M) pecTpukiucku
eramonykieasn (New England Biolabs)Orpa-
HUYYBaWkETO Ha (parMeHTH Ouiie pa3aesieHH cO
enekTpodopesa co araposeH ren. Haumn u
olpesieNyBamke Ha ()parMEHTHUTE OrpaHNIyBa-
Ba Ha NOJDKMHATa Oerie crhpoBeneHa co YB
tpancunymuHanyja u JJHK ckana (ta6.1).

NaCl —ctumynanuja u OCHOBHHUTE (HE CTHMY-
JIMpaHU) AapaoKCOHA3HU aKTHBHOCTH Oea oape-
JyBaHM CO TIOMOII Ha cHekrpomerpuja. Kon-
neHTpanujara Ha napaokcos (O,0O-diethyl O-(4-
nitrophenyl) phosphateypoussoau Ha Xumpo-
nu3a, quetuidocedar u P-HuTpodeHon, dea me-
penu co cnekrpometpuja Ha 412 nm (10)Cru-
MyJIUpaHUTE ¥ HECTHMYJIHPAHHUTE MapaKCOHa3-
Hu aktuBHOcTH Ha [IOH1 Gea onpenyBanu mpe-
Ky Kopucteme Ha 1,0 mMpactBop Ha mapakcoH
(curma). Bo peakuuja cmecata COApKH pacTBOP
on 50 mM Tris. (pH &; compxu 1,0 mn
CaCl2.2H20 pactBop 3a He-CTUMYJIHUpPAHHUTE
aktuBHOCTH U 1,0 nM CaCl2.2H2OpactBop co
1,0M NaClpactrop 3a 1a CTUMYJTHpAAT aKTUB-
HocT) U 40X pa3pesieH KpBEH cepyM.
ApurecrepazHata aKTHBHOCT Oemle opeieHa
NPEKy CIIEKTPOMETPUCKH Mepema Ha XUAPOJIH-
3a Ha mpousBoau Ha Genmnaneratute (CgHg0,),
OLIETHA KHCEIMHA W KOHIICHTpalja Ha (eHom
0]l KOM € MOKHO CIIEKTPOMETPHUCKH JIa CE H3Me-
pu Ha 270 nm (11).TTOH1 apunectepasHara
aKTHBHOCT Oellle 3aCHOBaHa Bp3 yrnoTpebda Ha 5
MM pactBop Ha ¢enmnanerar (Curma), BO
UCTaTa peaKkIMOHA CMeca Kako M Kaj HeCTHMY-
JMpaHUTE MAPAOKCOHA3HH AKTUBHOCTH, CaMO
pas3iuKaTa € BO Toa IITO KOHEYHOTO pa3peayBa-
B€ Ha KpBHUOT cepyM Oeme 800X.

utilization (2.5 ml EDTA blood at25°C an
blood serum at -80°C).

DNA was extracted from all the (whole) blc
using Qiagen DNA mini kit. PON
polymorphisms were determined by

polymerase chain reaction and region
fragment length polymorphism (PORFLP)
analysis. PCR conditions were 2.5 ul temg
DNA, 0.5 pM of each primer (BioTez Berlin-
Buch GmbH) (3, 11) and 12.5 pl GoTaqg Gt
Master Mix (Promega) containing 2x Grt
GoTaq Reaction Buffer (pH 8.5), 400 ubf
each dNTP and 3 mM Mgglin areaction tote
volume 25 pl. The PCR product was dige
with  Alwl (192Q/R) and Nlalll (55(L/M
restriction endonucleases (New Engl
Biolabs). Restriction fragments were separ
by agarose gel electrophoresis. Vissatior
and determination of restriction fragmen
length was carried out using UV transillumi-
nation and DNA ladder (tab. 1).

The NaCl-stimulated and basal (non-stimu-

lated) paraoxonase activities were determ
by spectrophotometry. Condestion of
paraoxon (O,0-diethyl O-(4-nitrophenyl) phos-
phate) hydrolysis products, diethylphat
and p-nitrophenol,
photometrically at 412 nm (10). Stimulated
non-stimulated paraoxase PON1 activiti¢
were determined using 1.0 mManaoxol
solution (Sigma), in aeaction mixtur
containing 50 mM Tris solution (pH 8
containing 1.0 mM CaGRH,O solution fo
nonstimulated activity and 1.0 m
CaCb.2H,0 solution with 1.0 M NaCl solutic
for stimulated activity) and 40x diluted blood
serum.

The arylesterase activity was determinec
spectrophotometric measurement of hydro
products of phenylacetate ¢ids0,), acetic aci
and phenol the concentration of which
possible to measure spectrophotometrical
270 nm (11). PON1 arylesiase activity we
established using 5 mM phenylacetate solt
(Sigma), in thesame reaction mixture such
nonstimulated paraoxonase activity, the ¢
difference being that the final dilution of blc
serum was 800x.
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Ta6eaa 1. JTHK nporokon 3a aHanmm3a

Table 1.DNA analysis protocol

Mosmumopduszam/ . : MNP npoaykr/
Polymorphism Tpajmepu/Primers PCR product/
55 (L/M) 5'-CCTGCAATAATATGAAACAACCTG-3 138 bp
5-CTAGAACACAGAAAAGTGAAAGAAAAC-3'
192 (Q/R) 5-TATTGTTGCTGTGGGACCTGAG-3' 99 bp
5'-CACGCTAAACCCAAATACATCTC-3'
P peakuuja/ Buomerpuckn YHO || Tepmanuxiep/ Biometra .
PCR reaction/ UNOII Thermalcycler Bpewe/Time
[MoyetHa neHarypanuja/
Initial denaturation 96 °C 120 s
Jlenaryparmmja/Denaturation 94 °C 60 s
Aneanupame+enonranuja/
Annealing + elongation 58 °C 30 cycles 6 min.
®unanHa enodranujal
Final elongation 72 °C 10 min.
Hsgllgle:g)ﬁi?’sﬁd Pecrpukumnona anaausa/Restriction analysis Enzum/Enzyme
PCR producilIIP mpoaykr 12,5ul
6ydep Ha enzmm/
enzyme buffer 1,2ul
pECTPUKTHBHA €HIOHYKIIea3a/
55 (LM) restriction endonuclease 0,4 ul Nla Il
pECTPUKTHBHA EHIOHYKIIea3a/
192 (QR) restriction endonuclease 0,25ul Alw |
Temmneparypa/Tempereture 37 °C
Bpeme/Time 3 h.
PecTtpukTHBHI
¢pparmenTn/ Nla Il I;Dhe:r?oT,:d H/e Tun/Type
Restriction fragments yp
Xomo3zurot/
138 bp LL Homozygote
Xomoszurot/
55 (L/M) 69 + 69 bp MM Homozygote
Xereposurot/
138 bp, 69 + 69 bp LM Heterozygote
PectpukTHBHI Denorun/
¢pparmenTn/ Alw | Phenotvpe Tun/Type
Restriction fragments yp
Xomosurot/
99 bp QQ Homozygote
Xomosurot/
192 (Q/R) 63 + 36 bp RR Homozygote
Xerepozurot/
99 bp, 63 + 36 bp QR Heterozygote

BpennocTture 3a amcopnimja Oea 3abenexaHu
3a 3MuHyTH. Toa Oeme BO BpeMeTpaemke 01 10-

OaBalkbETO Ha CYICTPATOT OO0 HOjaBaTa Ha pcak-

nyjaTta.

reaction blend.

The absorbance values were recorded witl
minutes from the addition of the substrate tc
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Bp3 0a3za Ha noOMeHHMTE BPEITHOCTH M KpUBaTta
Ha KaimOpanujata 3a CTaHAApIHHOT I-HUTPO-
(eHON U (heHOTHUTE PacTBOPH, ja IpecMeTaBMe
aKTHBHOCTa Ha MapaoKCOHa3aTa M apuiecTepa-
3ara IIOH1 [umol/s/l]. HezasucHo ox crioMmeHa-
TUTE aKTHBHOCTH MMapaMeTpuTe Ha JHIUIHUOT
npodun (TCH, TAG, HDL, LDL and VLDL)
Oca ompemereHN BO paMKHTE Ha copaboTkara
co ojyienot 3a Kinumanuka onoxemuja C3Y.
CornmacHo [IHK ananus3ute u pesynraTute of
apyrute cryauu (4, 5),ru nogenuBMe ydecHH-
IIUTE Ha OBaa cTyauja Bo 3rpymnu: 1. ,cuieH re-
Hotun* (monmuMopdusmu 3a Bucoka I[TOH1
aktuBHocT — RR/LL, QR/LL), 2. gpeneH reHo-
taun” (momumopdusmu 3a cpenna ITOH axTuB-
HocT — QR/LM, QR/MM, QQ/LL, QQ/LM)x 3.
,C1a0 reHotun” (momumopdu3mu 3a cnaba
IIOH aktusHoCcT — QQ/MM) (ra6.2).

[Toroa ru criopearBME BPEJHOCTHUTE 32 MAPAOK-
COHa3HaTa M apuiiecTepa3HaTa aKTHBHOCT O]
munara co JIC, co KOHTpoJIHATa Tpyma BO pam-
KHATE Ha WHIUBHIYATHHTE TPymu (CyOjekTH co
,MCTHOT TeHotun"). PesynaraTuTe T eBanywu-
paBMe CTaTHCTHYKH CO ymoTpebda Ha JBOHACO-
geH @-tect M aBoHacodeH CTYIEHTOB T-TECT
(MS Excel 2007).

Pesynmamu

3a0enexaBMe 3HAUNTEITHO HaMayBambe Ha CTH-
MyJipaHara napaoKCOHa3Ha aKTUBHOCT
(p=0,019;cn.1) xaj cy6jexture co JC (n=6) B0
criopeabda co kouTpoiHara rpyma (n=11) Bo
npBata rpyna (RR//LL wnun QR/LL). Bpennoc-
THTE HAa HECTHMYJHPAHHUTE MapaoKCOHA3HU H
apuiiecTepa3sHi aKTUBHOCTH, HCTO Taka Oea mo-
HHCKH 3a nunata co JIC, meryToa HamanmyBambe-
TO He Oemre 3HaunTenHo (P>0,05).

Bo Bropara (co cpeleH TEHOTHI) rpyma, He
BOOYMBME 3HAUHMTEIIHO HAMalyBambe Ha aKTHB-
HOCTHTE Ha IapaoKCOHa3aTa M apuiiecTepasara
(cy6jext co JIC, n=12)Bo cmopenba co KOH-
TponHata rpyma (n=7) (p>0,05;¢ur.2). OBue
OTKpHUTHja MOXe Jia OMIaT MOBP3aHU CO MHOTY
MaJ Opoj Ha cy0jeKkTH BO OBaa rpyma.

I'o Boounsme QQ/MM nmomumopduszmor (,crna-
OMOT TeHOTHI") caMO Kaj eleH of cybjexTHTe
co JIC u BoO eleH 0]l KOHTPOJIIHUTE CYOjeKTH U
TOKMY MOpPaJM TOA, HAjICHOTO HaMalyBamke Ha
aKTUBHOCTA Ha [apaoKCcoHa3aTa W aphecTepasa-
Ta HE MOXeE J1a OM/Ie CTATUCTHYKU aHAIU3HpaHa
(Tab.2).

On the basis of the obtained values
calibration curve for standardmtrophenol an
phenol solutions, we calculated the paraoxo
and arylesterase PON1 activity [umol/:
Apart from mentioned activities, the parame
of lipid profile (TCH, TAG, HDL, LDL anc
VLDL) were determined within the cooperat
with Departmat of Clinical Biochemistry SZL
According to DNA analysis and results
others studies (4, 5), we divided the particip
of this study into 3 groups: 1. ,strong genoty
(polymorphisms for high PON1 activity —
RR/LL, QR/LL), 2. ,middle genotype
(polymorphisms for middle PON1 activity —
QR/LM, QR/MM, QQ/LL, QQ/LM) and @
weak genotype“ (polymorphisms for we
PONL1 activity — QQ/MM) (tab.2).

Afterward, we compared the values
paraoxonase and arylesterase activity
people with DS to the controlrgup withir
individual groups (subjects with the ,sar
genotype). We evaluated the results statisti
using two-tailed F-test and twailed Student’
T-test (MS Excel 2007).

Results

We have observed a significant decreade
stimulated paraoxonase activity (p=0.019; fi
in subjects with DS (n=6) in comparison to
control group (n=11) in the first group (RR//
or QR/LL). The values of noatmulatec
paraoxonase and arylesterase activities
lower for subjects withDS as well, but tr
decrease was not of any significance (p>0.05).
In the second (middle genotype) gn
(,middle genotype®), no significant decreast
paraoxonase and arylesterase activities has
observed (subjects with DS, n=12)
comparison to té control group (n=7) (p>0.C
fig.2). This finding may be related tovary
small number of subjects in this group.

We have detected the QQ/MM polymorph
(,weak genotype”) only in one of the subje
with DS and in one control subject, ¢
therefore thefound decrease of paraoxon
and arylesterase activity could not
statistically analysed (tab.2).

108

JOURNAL OF SPECIAL EDUCATION AND REHABILITATION @0111(1-2): 103-113



HUCKYCTBA M1 HOBHHH O] CBETOT

IMapaokconasuna akruBHocT PON1 , ciiieH reHoTun‘/

Paraoxonase activity PON 1 “strong genotype”

pmol/s/l
1000
900
795,61 p=0,019
800
700
574,62
600
500
400
300
200
100
0
n=11 n==6
CTHMYJIUpPaHa aKTUBHOCT/
stimulated activity
KOHTpoma/ ayHus cuagpom/
u control u DS
Cauka 1. 3uauumemno  mamanysaree  na  Eigyre 1.  Significantly decreased stimula

cmumyaupanama napaokCunHdsHa AaKmueHocm Kaj

paraoxonaseactivity in subjects with DS

cybjexmu co [IC
Crumynypana u He-ctumyiaupasa PON1 akTHBHOCT M reHOTHN/
Stimulated and non-stimulated PON 1 activity & genotype
pmol/s/l 795,61
800
574,62
600
352,89
400
259,13
226,32
200 . 144,46 I
0 .
Ne) ) O ) Ne) @)
S ,C «\Q‘Q% 3. O «*Q‘% $ O «\Q‘%
P & ﬁ\b J Q@& b\é Q@b 2:0 61&00930 x&e g 9
o e QY ‘\ RS AN ¢ NP
F S S o ey
Cnuxka 2. Cnopedba mna cmumyiupanama u Figure 2. Comparison of stimulated and non-

Hecmumyaupanama napaokKkCoORd3HA AKMUueHoCm 60
cume epynu Ha ceHomunu

stimulated paraoxonase activity in all genot
groups
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I'o BoouumBme Baujanuero Ha 55(L/M) wu
192(Q/R) IIOH1 nonaumMopdu3MOT Bp3 aKTHB-
Hocta Ha ITOHL. 3abenexxaBme MporpecuBHA
TCHJICHI[Mja Ha aKTUBHOCTA Ha MapaoKCcOoHa3aTa
KOja KOpECIOHAWpPAa CO OBOj pacmopen Ha
ITOH1 momumopduzmor QQ/MM < QQ/LM <
QR/LM < QR/LL < RR/LL n. 3 u 4). Bnuja-
HHETO Ha aKTHBHOCTa Ha apujecTepas3ara He
MOJe J1a OM/Ie jaCHO IEeMOHCTPHUpPAaHa.

pmol/s/l
800

700
600
500 -
400 -
300 -
200
100 -
0!

QQ/MM
QoM |
QaiLM

QQLM
QQAM |
QRILM

QalLL |

Cnuxa 3. Ilpocpecusen mpeno Ha cmumyiupaua
NAPAOKCOHA3HA ~ AKMUGHOCH — COO008EMHO  HA
ecenomunom (IIOHL norumopgusam) xaj cybjexmu
co JIC

pmol/s/l

We found the influence of 55(L/M) a
192(Q/R) PON1 polymorphism on PO
activity. We noticed a progressive tendenc
paraoxonase activity corresponding to
PON1's polymorplsm order QQ/MM -
QQ/LM < QR/LM < QR/LL < RRI/LL (fig. ¢
and 4). The influence on arylesterase act
could not be clearly demonstrated.

AKTHBHOCT M reHoOTHI/
Activity & genotype

¢/

, , ] , ) —— DS
234d33Jd33323¢3
G r X r o o oo
935558585855

Figure 3. Progressive trend of stimulat

paraoxonase activity with regard to genot

(PONL1 polymorphism) in subjects with DS

AKTHBHOCT M reHOTHN/

Activity & genotype

1400

1200

1000

800 -

600 -

400

200

O |

QQ/MM
QRILL |
QRILL

QaLM
QRAM |
QRILM
QRILL

Cnuka 4. Ilpoepecusern mpeno HA CMUMYIUPAHA
AKMUBHOCM HA NAPAOKCOHA3AMA COOOBEMHO HA
2eHomunom (TI0H1 noaumopgpuzam) 60
KOHMPOIHAMA 2pyna

KOHTpOJIa/
control

- = U [ I [ e |
e Qs Qe Qe [ e e o
' E X oweewewnuw o e
0§ O0O0O0O00 00«
Figure 4. Progressive trend of stimulat

paraoxonase activity with regard to genot
(PONL1 polymorphism) in control group
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TaGena 2. Pesynratm W KapaKkTepUCTHKH Ha

TE€HOTUIIHUTE I'PYyIIH

Table

2.

characteristic

Results

and

genotype

groug

, €120 reporum”/

01

,32

Mapamerpn/ Parameters , CIJIeH reHorum”/ » cpejen resorun’/ "weak"
"strong" genotype "middle" genotype genotype
C DS C DS C DS
n 12 6 7 13 1 1
BO3pAacT - npocek (roqunu)/
age - average (years) 29,42 25 29 22 31 30
sex (M/F) 6/6 2/4 4/3 716 1/0 1/0
TCH [mmaol/] 4,48 +0,53 4,65+ 1,01 3,98 +0,88 4,52 +1,0] 5,13 4,40
TAG [mmaol/l] 1,11+0,831,11+0,46 1,34 +1,27[ 1,57 +0,99 1,61 1,17
HDL [mmol/I] 1,43+0,39 1,10 +0,23 1,27 £0,44| 1,10 + 0,284 0,90 1,00
LDL [mmol/l] 2,55+0,50 3,05+1,04 2,10+0,54| 2,71 +0,8p 3,50 2,87
VLDL [mmol/l] 0,51 +0,38 0,50 + 0,21} 0,61 + 0,58/ 0,71 +0,49 0,73 0,53
®pexBeHIUja HA
nosiomopguzmu/
Frequency of polymorphisms
LL/RR [%] 8,33 - - - - -
LL/QR [%] 91,67 100 - - - -
LL/QQ [%] - - 28,57 15,38 - -
LM/QR [%] - - 57,14 30,77 - -
LM/QQ [%)] - - 14,29 38,46 - -
MM/QR [%)] - - - 15,38 - -
MM/QQ [%] - - - - 100 100
IIOH axTuBHOCT/
PON1 activity [umol/s/I]
AKTHBHOCT Ha aplmeCTepa3a/
arylesterase activity 2976,88 2769,55 2970,02 3046,0p 23708320,99
CI/SD + 832,16 +674,61 1123,75 + 638,47 - -
AKTUBHOCT Ha MapaokcaHa3aTa-
HeCTHMyﬂﬂpaHa/
paraoxonase activity-nonstimul./ 386,22 332,25 189,52 134,83 72,23 130
CI/SD + 148,22 +52,31 + 98,27 + 76,3 - -
AKTUBHOCT HAa MapaokcaHa3aTa-
cTumyJupana/
paraoxonase activity-stimulated 795,61 574,62 352,89 259,13 14446 226
CJ/SD + 237,31 + 84,72 +171,73 + 130,90 - -
3aKIydyoKOT OJ MPETXOAHO H3HECECHUTE IMOoAa- To conclude, the DNA analysis P>
Touy, e nieka JIHK ananusute u pesynratute o1 gpectrophotometry  results  indicate

CIIEKTPOMETpHjaTa HHIMIMPAAT IIOBP3aHOCT
Mery aktuBHOcTa Ha [IOH1 u mapamerpute 3a
munuaHnoT npodun. He 3abenexaBme moBp3a-
HocT Mer'y aktuBHOCTa Ha [IOH1 u mapamerpu-
Te Kako ToTajeH xonecrepon, TAG, HDL, LDL
u VLDL.

association between PONL1 activity and |
profile’s parameters. We did not observe
connection between PON1 activity ¢
paraneters such as total cholesterol, T,
HDL, LDL and VLDL.
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Huckycuja

[locTojaT pa3nuuHu MHUCIEHa 3a perynanujara
Ha ekcrpecujata Ha [IOH1 reHor kaj maruen-
tute co JIC. [laren u cop. ykaxxyBaaT Ha 3roJje-
MeHa ekcmpecrja Ha [IOH1 renor Bo mpHO-
npoonute kietku Ha gerycute co [C. Jomon-
HUTEITHO, THE HalUle peaylupaHa eKcIpecHja
Ha reHoT [IOH1 Bo npHHUOT npod Ha TIIYBIK CO
JeQUUUT Ha LUCTAaTHOHHMH-OeTa CHHTETa3ara
(IBC), mMomen Ha XWIIEPXOMOIMCTCHHEMU]a,
YHja KIMHUYKA CIIMKA € acOIFpaHa co 3roieMeH
pusHK of arepockieposa (13). Orkako I[BC re-
HOT € JIOITUPaH Ha XpOMO30MOT 21, The mpeia-
raar Jeka 3rojieMeHaTa ,TeHeTCKa J03a“ Ha
IBC moxe na MHUIMPA TOpHA PETYIMpPaHa eKC-
npecrja Ha [IOH1 renot kaj cy6jextu co JC.
On apyra crpaHa, HEKOM CTYIIUU MOTBPIyBaaT
Jleka perylanyjara Ha ekcrpecujata Ha [IOH1
TEHOT € JIOJIHO peryjHpaHa OJl OKCHIATHBEH
ctpec (2, 14).

bunejkn He mocToW HHUTY €IHA CTyaHja Koja ce
3aHUMaBa CO MEpPEHETO Ha aKTHBHOCTA Ha
ITOH1 kaj muna co JIC, nenra Ha Hamara CTy-
nvja Oerre n1a ce eBamywpa MapTUIUIANFjaTa Ha
OBOj aHTHOKCHJIAHTEH €H3UM Bp3 HamajieHaTa
NpeBaJieHIIMja Ha aTepocKiepo3a Kaj JHma co
JC. bazupano Bp3 pe3ynTaTuTe Ha CTyIHja Koja
ja ucrpaxxyBa ekcrupecujara Ha [IOH1 reror kaj
derycu co JIC (3romemeHa ropHa peryJaiuja
Ha ekcrpecujara Ha [TOHL renor), mpeTtnocTa-
BUBMe Jeka mocrom 3romemeHa 1IOH1 aktus-
HOCT U Kaj juia co JJC. OBa oTKpUTHE MOXKE Ja
ro objacHu HopManHOTO HMBO Ha OXLDL kaj
muta co JIC, Bo criopeaba co KOHTpOIHATA TPY-
ma, TOKpaj 3rOJeMEHHOT OKCHIATHUBEH CTPeC
kaj oBue cyOjexktn. Ho u mokpaj Toa, Hammre
pe3ynTaTH MOKakaa peAyKlHja Ha aKTHBHOCTA
Ha [IOH1 kaj muma co JIC. Nako HamanyBame-
TO Ha BPEAHOCTHUTE BO ,CPESAHHUOT" H ,CIadnOT"
TCHOTHIT He Oellle 3HAYUTETHO (Koe MOXeOH ce
JIOJDKU Ha MaJl Opoj Ha CyOjeKTH BO OBHE Tpy-
1), MPOCEYHUTE BPEIHOCTH Oea MOHHCKU Kaj
munata co JIC, mWTO € COpoTHBHO CO Hamale-
HUOT pa3Boj Ha aTepockieposara kaj JIC. Hcro
Taka MoXe aa ce 3akimyun neka [IOH1 nema qu-
pekTeH eeKT Bp3 MOHUCKATa MpeBajeHIUja Ha
aTepockieposara kaj smnata co J[C.

Cé ymrre Tpeba 1a ce OArOBOPH JajlH HaMaiy-
BameTO Ha akTuBHOCTa Ha [IOH1 kaj Bo3pacHu
nuna co JC e nupekTHa mocienuia Ha Hamae-

Discussion

There are different opinions on the regulatio
PON1 gene expression in patients with

Janel et al. reports increased PON1
expression in hepatic cells of fetuses with
In addition, they found reduced gene expres
of PON1 in liver of cystathioninbete
synthetase (CBS) deficient mice, marine
model of hyperhomocysteinemia, clini
picture of which is associated with an incre
risk of atherosclerosis (13). Since the CBS
is located on chromosome 21, they propibse
increased ,genetic dose* of CBS can init
up+egulated PON1 gene expression in sub
with DS. On the other hand, some stu
affrm that the regulation of PON1 ge
expression is dowregulated by oxidatiy
stress (2, 14).

Since there is no wtly dealing with th
measurement of activity of PON1 in pec
with DS, the aim of our study was to evall
the participation of this antioxidant enzyme
decreased prevalence of atherosclerosi
people with DS. Based on results of the s
dealing with PON1 gene expression in fetL
with DS (increased upegulation PON1 gel
expression), we assumed increased P
activity also in people with DS. This findi
might explain the normal level of oxLDL

people with DS compared to the control gre
degite increased oxidative stress in tt
subjects. Nevertheless, our results showel
reduction of PON1 activity in people with C
Even though the decrease of values in ,mid
and ,weak" genotype was not signific
(maybe due to small number of sedis ir
these groups), the average values were low
people with DS, which is in contrast

decreased development of atheroscleros
DS. Therefore, it can be concluded that Pt
does not have direct effect on a low
prevalence of atherosclerosis people witt
DS.

It still needs to be answered whether

decrease of PON1 activity in adult peoplgh
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Hata ekcrnpecuja Ha [IOH1 reHoT wim cekyH-
JapHa aKkiuja Ha HemosHaT ¢axTop (Ha mp. 3ro-
JIEMEH OKCHJIATHBEH CTpeC). AHaIM3aTa Ha eKC-
npecujata Ha [IOH1 reHoT Bo mpHOIPOOHHTE
KJICTKH Ha Bo3pacHuTe Jmma co JIC ymoTpely-
Bajkn kBaHtutatuBeH PCR merton Bo peanHo
BpeMe, MOXe Ja Oupe KOpHUCeH MpH OAToBapa-
KETO Ha OBa Ipalllakbe U IMOopaau Toa Tpeda aa
Ouje BKIyuYeH BO HIHH CTYyJUH BO KOU Ce
uctpaxysa [IOH1 eH3uMoT 1 HeroBaTa moBp3a-
Hoct co JIC.
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